INSTRUCTIONAL TECHNOLOGY GRANT PROPOSAL 

Name of Applicant ________Hillary Johnson_____________________________
District/School _____________Cobb County School District – Lassiter High School________
0
Date ____7/18/16_____ Total Cost of Project: _____$749.00_____ 
Title of Project: ___________STEM Biology – Technology Lab Integration___________
To what organization will you submit this grant application in the future?___Lassiter PTSA 
______ grants – each fall they award grants from $500 - $1000_________________________
I. Why is this project important (In 2-3 paragraphs, describe the need for the project.)?
The newly formed Lassiter STEM academy has 60 new students this year and many of these students are choice students who are coming from poorer communities and lower-performing schools. These students have a high desire to participate in STEM-based activities but because they are coming from schools with high populations of low SES students, they do not have experience with advanced technology in the classroom. Students in the STEM program will more than likely pursue a college degree in a STEM-related field and will need to have this prior experience with technology. 

With the purchase of a classroom spectrometer and electrophoresis kit, students will have access to this technology in a hands-on manner. The classroom spectrometer is simple and easy to use with Bluetooth connectivity so students can use their cell phones or other personal devices to collect data. The electrophoresis kit is a mini version of the older models of electrophoresis devices with no UV rays, harmful chemicals, or high voltage, so it is ideal for a classroom of first time users. Both of these devices will enhance paper and pencil labs and prepare these low SES students with the technology and science skills they will need to be successful in the future. 
II. What would you like to accomplish (In 2-3 paragraphs, describe the unit or lesson and list instructional objectives.)?
The main accomplishment of these two devices is to enhance the current curriculum to increase STEM-based learning objectives as well as contribute to the biology standards required to be covered in the course. One particular lesson will involve the rate of photosynthesis in protists. Students will design an experiment to test the rate of photosynthesis in algae that is placed in different concentrations of fertilizer. Students will gather data on this algae growth for a week. In the past, students have determined this “growth rate” by simply using dissecting microscopes to count algae cells on a slide with a drop of each concentration of water. With the spectrometer, students could also measure rates of absorbance of each sample of algae growth. These absorbance rates give a more accurate representation of the different algae growth and also provide more viable data for students to graph and analyze. 
The electrophoresis kit will also enhance the molecular genetics unit. Because this unit focuses on DNA, students oftentimes have trouble visualizing the processes that DNA is involved in because it’s so small. With a mini electrophoresis kit, students can do crime scene forensics to determine who the unknown DNA of a criminal belongs to from the crime scene. The electrophoresis kit can also help determine paternity in a DNA case of an unborn child. Both of these scenarios are real-world applicable and also expose students to potential career opportunities if they enjoy the current use of the electrophoresis machine. 

III. How will you complete the work? (In 1-2 paragraphs for each section, describe how the project will be completed.)
A. Describe how the instructional objectives will be met.

The instructional objectives will be met through two different lessons. The first lesson will be a student-designed lab. This lab requires students to use writing skills, data and analysis skills, and also the ability to follow directions to properly use the technology. This algae growth lab challenges students to not only create a lab and test their hypotheses through experimentation, but also use the spectrometer to thoroughly analyze the data for a more accurate representation of the data to offer a more thorough analyzation. This algae growth lab addresses the standards SCSh3. Students will identify and investigate problems scientifically and also SB1. Students will analyze the nature of relationships between structures and functions in living cells. The second lab will consist of a mini crime scene/forensics unit. Students will test crime scene DNA against known DNA to determine who committed the crime. The electrophoresis machine will show students how DNA can be separated and how to compare known and unknown DNA. This lab addresses standard SCSh3 mentioned above and also SB2. Students will analyze how biological traits are passed down to successive generations which addresses DNA and the structure of DNA. 
B. Describe the time involved (project length including amount of time each day/week).
The project length will be approximately one week for the algae growth lab and two days for the crime scene/forensics unit. The algae growth unit will consist of one week of preparing the lab and making observations each day. The students will also record the spectrometer observations each day. At the end of the five days, students will plot the points and determine how the rate of absorbance changed over the one week period. The other lab will require students to “gather” DNA on the first day and examine the rest of the crime scene and then students will prepare and run the gel of the electrophoresis machine on the second day to determine which individual committed the crime. In addition, this equipment can be reused each year to supplement the same labs and lesson plans. 

C. Describe the people involved (grade level/subject & # of students, teachers and/or staff).  
The people involved will be primarily be freshmen students that are enrolled in STEM honor’s biology. In addition, three STEM teachers will be responsible for supervising students as they use this equipment. The science department administrator and principal will also have an observatory role to determine that the equipment is used in an engaging and meaningful way. 
D. Describe the materials needed for the project.
The materials needed for this project are the wireless spectrometer. This spectrometer is wireless but has a charge cord included and also includes 8 cuvettes for putting the liquid to be tested in before placing in the machine. The machine itself is Bluetooth capable so students can easily link the machine to their cell phone or other personal device (tablet, iPad, etc.). The mini electrophoresis machine is portable and small so it is easy to transport around the classroom. This piece of equipment also uses much safer technology than older models of electrophoresis machines so there is not an UV rays, harmful chemicals, or high amounts of electricity. 
IV. What is the timeline for assessing accomplishments and objectives (In 1-2 paragraphs, describe program evaluation procedure.)?
The timeline for assessing accomplishments will be at the end of the two different units that will use this equipment. The spectrometer will be used during the cell unit, specifically when photosynthesis is discussed. This lab will challenge students to not only know how to use the technology but also design a lab that uses the technology effectively. This effectiveness of this technology will be assessed by surveying students and also comparing their unit summative assessment scores to those of last year’s students that did not use the spectrometer during this unit. The second lesson will take place during the molecular genetics unit when discussing DNA. The effectiveness of this technology will also be assessed by surveying students and once again comparing last year’s summative assessment data to this year’s summative data. 
V. How will the students be assessed (In 2-3 paragraphs, include details regarding how student progress will be assessed and reported to students, parents, teachers, and others.)?
Student progress will be assessed based on the lab reports for both of the labs involving the equipment. The algae growth lab report will be assessed specifically using a rubric that will be given to students at the beginning of the lab. The final student product will be assessed using this rubric and teacher comments will also be written on the rubric. These rubrics will be given back to students who can then share with parents and other STEM teachers. 

The other lab of the mock crime scene will also be assessed using a rubric. The objective of this lab is to properly identify the unknown DNA to solve the crime and determine the criminal. The final write-up report of the crime scene DNA lab will require students to discuss the separation of DNA in the gel that was used in the electrophoresis machine. Students will need to reference the movement of DNA and which sizes move furthest or shortest and also describe how unknown DNA can be compared to known DNA to solve a crime (or even a paternity issue). Students will also be given a rubric to ensure they are completing the assigned task accurately and this rubric will have teacher comments on it after the grading and these rubrics can also be shared with parents and other STEM teachers. 
VI. What is the proposed budget?  Include information on the following:
          A.  Materials/supplies 
          B.  Equipment 
          C.  Total Cost of Proposed Project

    D. Additional Funding Sources  
The only items required for these labs are both pieces of equipment. The wireless spectrometer is $399.00 and comes with a charge cord and 8 cuvettes that can be washed and reused. To complete this lab, teachers will also need assorted glassware and Kim-wipes to clean the cuvettes, but these items are widely available within the science department of the school. The mini gel electrophoresis unit is $350.00 and includes a cover and comb for creating gels. The material to make the gels will also be needed for this lab but is again widely available within the science department and will not require any additional purchases. The final total for both items is $749.00. Additional funding sources could also come from the science department allotment or the newly added STEM budget. In addition, several other businesses provide STEM support and could be sought out to provide additional funding. 
VI. List your supporting references.

Wireless Spectrometer - https://www.pasco.com/prodCompare/wireless-spectrometer/
Mini Electrophoresis Machine - http://www.minipcr.com/product/bluegel-electrophoresis-with-built-in-illuminator/
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EVALUATION FORM/SCORING RUBRIC







Total Points (out of 200): __________

1.  Impacts a variety of skill levels and/or learning styles or impacts an important target population.






Possible number of points:  40  __________

2. Clearly identifies standards and learning objectives being addressed.







Possible number of points:  40  __________

3. Pedagogically sound, based on research and/or best practices.







Possible number of points:  40  __________

4. Clear plan for assessment of project and goals with examples of implementation methods.
Possible number of points:  40  __________

5. Impacts large number of students and/or can be recycled/reused.
Possible number of points:  40  __________

General Comments:

Adapted from: The Education Foundation of Oconee County, Inc.
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